An 80-year-old woman was admitted to our hospital with complaints of jaundice and liver dysfunction. She was found to have a high titer of serum IgG4, positive rheumatoid factor and marked elevation of 148 U/ml 
Introduction

Autoimmune pancreatitis (AIP) is a recently described clinical entity that is thought to involve an autoimmune mechanism (1-5). AIP is characterized by pancreatic swelling with stenosis of the pancreatic duct. Common presenting symptoms include jaundice, weight loss, and mild abdominal pain, which clinically mimic pancreatic carcinoma
. It is important to obtain precise knowledge of this condition in order to differentiate it from pancreatic cancer. We encountered a rare case of AIP with a markedly high elevation of DUPAN-2, which improved remarkably after steroid therapy. Though cases of AIP occasionally show a slight elevation of tumor markers, a significant raise of  as in the present case, has not been reported to date (7) (8) (9) . In this paper, we also discuss the mechanism of elevated DUPAN-2 in AIP, and highlight the clinical and radiological features which make it possible to differentiate this disorder from pancreatic carcinoma.
Case Report
An (Fig. 1a 1b) .
t o f t h e p a nc r e a s , wi t h h o mo g o n o u s c o n t r a s t e n h a n c e me n t i n t h e a r t e r i a l p h a s e . A c a p s u l e -l i k e h y p o a t t e n u a ti n g r i m i s s e e n ( a , b ) . T h e p a n c r e a s s h o we d a r e d u c t i o n i n s i z e t o wa r d s n o r ma l o n t h e CT t a k e n a ft e r t h e t r e a t me n t wi t h p r e d n i s o l o n e ( c , d ) .
ml) and Span-1 was 417.0 U/ml (0-30 U/ml). Though IgG level was normal, IgG4 was elevated to 237 mg/ml (0-80 mg/dl). Rheumatoid factor was positive. Hepatitis A virus antibody (HA Ab), hepatits B surface antigen (HBs Ag), hepatits C virus antibody (HCV Ab), anti-mitochondrial antibody (AMA), anti-nuclear antibody (ANA), anti-smooth muscle antibody, anti-SS-A/Ro (SS-A) and anti-SS-B/La (SS-B) were all negative. Contrast-enhanced CT demonstrated diffuse enlargement of pancreas and dilatation of the intrahepatic bile ducts. The pancreas was typically enhanced with a capsule-like change surrounding it. There were no masses in the pancreas and no swelling of the lymph nodes
Endoscopic retrograde cholangiopancreatography (ERCP) showed diffuse irregular narrowing of the main pancreatic duct throughout the whole pancreas (Fig. 2a) . Stenosis of the lower bile duct with upstream dilation was observed on magnetic resonance cholangiopancreatography (MRCP) (Fig. 3) . A diagnosis of AIP was made, based on the criteria of the Japan Pancreas Society (JPS) (10) . After informed consent was obtained, the patient was started on oral prednisolone at an initial dose of 30 mg/day. Two months after admission, the size of the whole pancreas was normalized on CT (Fig. 1c 1d) . ERCP (Fig. 2b) I n i t i a l E RCP r e v e a l e d d i f f u s e i r r e g u l a r n a r r o wi n g o f t h e ma i n p a n c r e a t i c d u c t ( a ) .  T wo mo n t h s a f t e r t h e a d mi s s i o n , t h e i r r e g u l a r i t y a n d n a r r o wi n g o f t h e ma i n p a n c r e a t i c d u c t  s h o we d i mp r o v e me n t ( b ) . (17, 18) . Pancreatic calcification or pseudocyst is seldom observed (15, 17) .
F i g u r e 3 . MRCP o n a d mi s s i o n s h o we d s t e n o s i s o f t h e l o we r b i l e d u c t wi t h u p s t r e a m d i l a t i o n . S e v e r e s t e n o s i s o f t h e ma i n p a n c r e a t i c d u c t wa s a l s o s e e n .
Mikulicz's disease and primary sclerosing cholangitis (12, 13). A typical imaging feature of AIP is known as diffuse enlargement of the pancreas (14-19). Although the diffuse form is commonly reported in the literature, focal forms have been also observed, which can be deceptively similar to those of pancreatic cancer (16). Enhanced CT usually shows homogeneous contrast enhancement of swollen pancreas parenchyma (17). This may be useful to differentiate pancreatic carcinoma, as the majority of carcinomas show less contrast enhancement than the normal pancreas (17). Irie et al reported a capsule-like low density rim of contrast enhancement at CT and MR imaging examination in patients with AIP, which was also seen in the present case (18). This rim is presumed to represent fluid collection, peripheral inflammation, or fibrosis and is considered to be one of the characteristics of images in AIP
ERCP images usually show focal or diffuse irregular narrowing of the main pancreatic duct. Although severe stenosis can be observed, complete occlusion of the MPD is not commonly seen. Stricture of the distal common bile duct is also frequently observed (17). One of the important characteristics of AIP is that these radiological abnormalities are usually normalized after steroid therapy as seen in the present case. In laboratory data, increased serum gamma-globulin or IgG levels, and the presence of autoantibodies suggest the presence of AIP. Previous studies also indicate a significant rise of IgG4 in serum in AIP patients (20). Since this finding is seldom observed in patients with pancreatic carcinoma, it contributes to the differentiation of pancreatic carcinoma with a high rate of sensitivity (95%) and specificity (97%) (3).
Our case presented with markedly high elevation of DUPAN-2, requiring more careful differential diagnosis of pancreatic and bile duct cancer than in a typical case of AIP. DUPAN-2 is a high molecular weight glycoprotein defined by a monoclonal antibody elicited against a human pancreatic cell line, which has been reportedly increased in the sera of pancreatic adenocarcinoma patients (21) and is also known to be produced in the epithelium of the biliary duct (22) . According to the previous studies, DUPAN-2 is elevated in 64-81% and 62-63% of serum samples obtained from pancreatic carcinoma patients and biliary tract carcinoma patients, respectively (23, 24) . There are some case reports of benign diseases such as chronic pancreatitis, liver cirrhosis and primary biliary disease with a high level of 26) . Some of the patients with AIP also show a slight or moderate elevation of serum tumor markers (3) . However, it has been reported that the elevated levels of DUPAN-2 in AIP are usually within six times the upper limit of normal range (3, (7) (8) (9) . Notably, in the present case, serum DUPAN-2 was elevated to 11,148 U/ml without the presence of malignancy. It is demonstrated that CA19-9 and DUPAN-2 is intensely stained in the tissues of chronic pan-F i g u r e 4 . Cl i n i c a l c o u r s e . DUP AN-2 , S p a n -1 , I g G4 a n d T . B i l d e c r e a s e d ma r k e d l y a f t e r t h e t r e a t me n t .
creatitis, especially in the lesion of hyperplasia and ductular proliferation (25 
